Interactions between ferroportin and hephaestin in rat enterocytes are reduced after iron ingestion.
Ferroportin (Fpn) is a multiple transmembrane protein required for iron export into the systemic circulation, in cooperation with hephaestin (Heph). Despite the importance of Fpn in iron transport, there is controversy about its topology and functional state upon interaction with Heph. The topology of Fpn was determined using monospecific antisera against its different epitopes, in sheets of cells from duodenum that were or were not permeabilized with detergent. Immunoprecipitation and blue native polyacrylamide gel electrophoresis, followed by immunoblot analysis, were used to determine the extent of interactions between Fpn and Heph. Antisera against the intracellular, C-termini of divalent metal transporter (Dmt1) and Heph served as controls. Immunofluorescence analysis with antisera against amino acids 172-193 of Fpn (anti-Fpn 172) detected Fpn only in permeabilized cells, whereas anti-Fpn 232 (amino acids 232-249), anti-Fpn 370 (amino acids 370-420), and anti-Fpn C (the C-terminus) detected Fpn in nonpermeabilized and permeabilized cells. Immunoprecipitation studies showed that Fpn and Heph coprecipitated with either anti-Fpn or anti-Heph. Blue native polyacrylamide gel electrophoresis studies revealed that a fraction of Fpn comigrates with Heph; the apparent interaction decreases after iron ingestion. Studies with antisera to different epitopes of Fpn indicate that the topology of Fpn is consistent with an 11-transmembrane model, with the C-terminus exposed on the cell surface. Reduced interactions between Fpn and Heph after iron ingestion indicate that this is a regulatory mechanism for limiting further iron absorption.